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CLAIMS 



[Claim(s)] 

1. Said approach characterized by including phase which inserts in bottom gap of retina of eye minute photoelectric 
element which plurality separated in approach of generating artificially vision formed in eye. 

2. Said approach characterized by including micro photodiode which minute photoelectric element which said plurality 
divided into the 1st term of claim in approach of publication separated. 

3. Said approach characterized by micro photodiode which said plurality divided into the 2nd term of claim in approach 
of publication containing P-i-N semi-conductor. 

4. Said approach characterized by micro photodiode which said plurality divided into the 2nd term of claim in approach 
of publication containing N-i-P semi-conductor. 

5. Said approach characterized by including electrostatic-capacity nature accumulation-of-electricity element which 
makes possible vision in which said some of micro photodiodes were formed by image of light and darkness at least in 
approach given in the 3rd term of claim. 

6. Said approach characterized by including electrostatic-capacity nature accumulation-of-electricity element which 
makes possible formed vision to which said some of micro photodiodes change from image of light and darkness to the 
4th term of claim at least in approach of publication. 

7. Said approach characterized by including phase of suspending further two or more micro photodiodes in liquid, and 
pouring in the suspension to gap under retina in approach given in the 2nd term of claim. 

8. Said approach characterized by being inserted in vitreous body cavity with cannula in approach given in the 7th term 
of claim in order to transplant two or more micro photodiodes to gap under retina. 

9. Said approach characterized by two or more micro photodiodes being inserted in the 8th term of claim by formation 
of the flat incision section in approach of publication in vitreous body cavity. 

10. in the approach of a publication, the posterior part of a vitreous body dissects in the 9th term of a claim - having ~ 
the rear face of a vitreous body ~ from a retina side - dissociating - incision - a retina - a passage - said approach 
under a retina characterized by being carried out in a gap. 

1 1 . Said approach characterized by opening the gap under a retina in an approach given in the 10th term of a claim by 
the small retina incision which met in the direction of a nerve fiber layer, and dissection of the entoretina continuing 
from an outside retina. 

12. Said approach characterized by including the salt water solution with which the liquid balanced the 7th term of a 
claim in the approach of a publication. 

13. Said approach characterized by the liquid containing the viscous agent in the 7th term of a claim in the approach of a 
publication. 

14. Said approach characterized by the viscous agent containing the methyl cellulose in the 13th term of a claim in the 
approach of a publication. 

15. Said approach further characterized by including the phase which takes out an immiscible-liquid object after water 
and a nonmiscible liquid inject to the posterior pole of a vitreous body cavity after being poured in, in order that 
suspension may keep a retina calm, next a retina keeps it calm in an approach given in the 7th term of a claim. 

16. Said approach characterized by the immiscible-liquid object containing perfluorocarbon in the 15th term of a claim 
in the approach of a publication. 

17. Said approach characterized by an immiscible-liquid object being taken out by suitable time amount in an approach 
given in the 15th term of a claim after an immiscible-liquid object is injected. 

18. They are the description and the ****** approach about including the phase which aligns a micro photodiode so that 
the light which carried out incidence to the eye may be further received in an approach given in the 2nd term of a claim. 

19. Said approach characterized by a micro photodiode aligning by the field in the approach of a publication in the 18th 
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term of a claim. 

20. Said artificial retina transplantation component to which each photoelectric element is characterized by including an 
optical activity side, the first corresponding electrode located in a photoelectric element, and the second electrode which 
keeps spacing from the first electrode and is located in a photoelectric element in the artificial transplantation-under 
retina component containing the photoelectric element which plurality separated which carries out optical actuation. 

21. Said artificial retina transplantation component characterized by including the independent side electrode micro 
photodiode which the photoelectric element which plurality divided into the 20th term of a claim in the artificial retina 
transplantation component of a publication separated. 

22. Said artificial retina transplantation component characterized by said incident light giving an impact to the front face 
of a micro photodiode after the incident light which meets the 21st term of a claim in the artificial retina transplantation 
component of a publication passes along the nerve fiber layer and inner plexiform layer of an eye. 

23. The photoreceptor by which the eye was located in a line and the micro photodiode was put on the 21st term of a 
claim in the artificial retina transplantation component of a publication, a bipolar cell, a horizontal cell, an amacrine cell, 
and said artificial retina transplantation component characterized by generating the electric stimulus which the 
ganglionic layer of optic nerve separated. 

24. Said artificial retina transplantation component characterized by the independent field electrode micro photodiode 
containing the P-i-N semi-conductor in an artificial retina transplantation component given in the 21st term of a claim. 

25. Said artificial retina transplantation component characterized by the independent field electrode micro photodiode 
containing the N-i-P semi-conductor in an artificial retina transplantation component given in the 21st term of a claim. 

26. Said artificial retina transplantation component characterized by said first electrode being translucent in an artificial 
retina transplantation component given in the 21 st term of a claim. 

27. Said artificial retina transplantation component characterized by for said first electrode conducting a current, and 
making light able to pass and the transparency of said electrode being able to change the inside of it with the thickness 
of an electrode, and control of an ingredient in an artificial retina transplantation component given in the 21st term of a 
claim. 

28. Said artificial retina transplantation component characterized by being assembled from the group which the first 
electrode constitutes from polycrystalline silicon, gold, chromium, iridium, aluminum, and platinum in an artificial 
retina transplantation component given in the 21st term of a claim. 

29. Said artificial retina transplantation component characterized by said first electrode having covered a part of optical 
activity side of a micro photodiode in an artificial retina transplantation component given in the 21 st term of a claim. 

30. an artificial retina transplantation component given in the 21st term of a claim - setting - a micro photodiode - said 
artificial retina transplantation component characterized by including various magnitude and configurations. 

3 1 . Said artificial retina transplantation component characterized by the micro photodiode containing the globular form 
in the 21st term of a claim mostly in the artificial retina transplantation component of a publication. 

32. Said artificial retina transplantation component characterized by the micro photodiode including the configuration of 
the shape of a cylindrical shape or a rod in the 21st term of a claim in the artificial retina transplantation component of a 
publication. 

33. Said artificial retina transplantation component characterized by changing by the light to which the magnetic 
susceptibility of each micro photodiode gives an impact to the 21st term of a claim in the artificial retina transplantation 
component of a publication at a component. 

34. Said artificial retina transplantation component characterized by including the matter from the group which the 
magnetic susceptibility layer is further included in the 21st term of a claim in the artificial retina transplantation 
component of a publication, and said magnetic susceptibility layer makes easy alignment of the micro photodiode in the 
gap under a retina in response to an external magnetic field, and is constituted from palladium, a tungsten, cobalt, 
nickel, a nickel alloy, iron, an iron alloy, samarium, or a magnetic susceptibility ceramic. 

35. Said artificial retina transplantation component characterized by two or more independent micro photodiodes having 
suspended in the medium to the gap under the retina by injection or direct arrangement which passes along opening of a 
retina to transplant in an artificial retina transplantation component given in the 21st term of a claim. 

36. Said artificial retina transplantation component characterized by said medium containing the liquid in the 35th term 
of a claim in the artificial retina transplantation component of a publication. 

37. Said artificial retina transplantation component characterized by said medium containing viscous material in the 
35th term of a claim in the artificial retina transplantation component of a publication. 

38. Said artificial retina transplantation component characterized by including the sheet of the material which permeates 
oxygen and a nutrient further in the artificial retina transplantation component of a publication in the 21st term of a 
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claim, having arranged each micro photodiode, and having aligned in advance to incident light. 

39. Said artificial retina transplantation component characterized by the sheet of the material which permeates the 38th 
term of a claim in oxygen and a nutrient in the artificial retina transplantation component of a publication containing 
insoluble material. 

40. Said artificial retina transplantation component characterized by insoluble material containing the hydrophilic 
polymer of Pori (2-methacrylic-acid hydroxyethyl) in the 39th term of a claim in the artificial retina transplantation 
component of a publication. 

41. Said artificial retina transplantation component characterized by the sheet of the material which permeates the 38th 
term of a claim in oxygen and a nutrient in the artificial retina transplantation component of a publication containing 
insoluble material. 

42. Said artificial retina transplantation component characterized by said insoluble material containing the agar in the 
41st term of a claim in the artificial retina transplantation component of a publication. 

43. Said artificial retina transplantation component characterized by said insoluble material containing the collagen in 
the 41st term of a claim in the artificial retina transplantation component of a publication. 

44. Said artificial retina transplantation component characterized by being embedded in the network structure where the 
independent micro photodiode was manufactured with the inactive substance in an artificial retina transplantation 
component given in the 21st term of a claim. 

45. Said artificial retina transplantation component characterized by said network structure containing nylon in the 44th 
term of a claim in the artificial retina transplantation component of a publication. 

46. Said artificial retina transplantation component characterized by said network structure containing the POPURO 
pyrene in the 44th term of a claim in the artificial retina transplantation component of a publication. 

47. Said artificial retina transplantation component further characterized by including the electrostatic-capacity- 
accumulation-of-electricity element which makes possible vision formed by the image of light and darkness in an 
artificial retina transplantation component given in the 21st term of a claim. 

48. In the surgery technique which generates artificial vision The flat incision section is formed in an eye. Posterior part 
separation of a retina is performed. Retina opening to a retina is formed. Dissection separation of the retina is carried 
out. The micro photodiode with which each was sterilized is suspended in a suitable vehicle. Said surgery technique 
characterized by including the phase of pouring in the micro photodiode with which each was sterilized to the gap under 
a retina. 

49. In Surgery Technique Which Generates Artificial Vision Flat Incision Section is Formed in Eye. Posterior part 
separation of a retina is performed. Retina opening to a retina is formed. Dissection separation of the retina is carried 
out. The micro photodiode with which each was sterilized is embedded on the sheet of the material which permeates 
oxygen and a nutrient. Said surgery technique characterized by including the phase of transplanting to the gap under a 
retina the osmosis material of the oxygen and the nutrient into which said micro photodiode sank. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Background of the independent light-sensitive artificial retina component and the independent manufacturing method 
invention This invention is a use **** physic product, in order to correct some the low visions or the perfect blindness 
by the retina disease. Various retina diseases serve as the low vision or blindness by the trauma with the outer plexiform 
layer which consists of tunica vasculosa, and the Brook basal layer and retinal pigment envelope of the eye which 
consists of a choroid and a context capillary. By damage on these layers, the lateral part of the entoretina which starts in 
a photoreceptor layer degenerates. The remaining entoretina constituted from an external granular layer, an outer 
plexiform layer, the internal granular layer, an inner plexiform layer, a ganglionic layer of optic nerve, and a nerve fiber 
layer is no longer used in various forms. 

There is an optical sensing element to which the efforts which are going to generate vision operate according to the 
external force which has so far been reported, and which has an optical activity side and an electrode surface by the side 
of the reaction in one of such the attempts by stimulating each part of a retina. This component is theoretically 
stimulated by putting a nerve fiber layer on this component directly from a vitreous body. Since the Tsunenobu Jin 
number of the nerve fiber layer of compound frequency modulation is depended on doubling two, this component is not 
successful. Furthermore, it passes along the ganglionic layer of optic nerve in the radial mostly with many components 
of the fiber which overlapped from each part of a retina. Even if not impossible, it is very difficult to choose 
appropriately the nerve fiber stimulated in order to generate vision. 

There is a component which changes from the support substrate with which optical sensing material, such as 
SERENYUUMU, was covered to other conventional components, the exterior where this component was performed to 
the nerve cell posterior pole - it is designed so that it may be inserted in sclera. By light, it generates in the optical 
sensing side where potential generates ion, next stimulates by ion moving to a retina theoretically. However, there is no 
separated surface structure which restrains the directive flow of a charge, migration to the side of a charge and diffusion 
take place, and this bars all resolving capacity. If this component is placed between sclera and a choroid, that the 
separated ion moves to photoreceptor and an entoretina layer will also prevent. This is for a choroid, a context capillary, 
the Brook basal layer, and a retinal pigment envelope to exist, and for these to all intercept passage of ion. Placing a 
component between a choroid and a retina will insert the Brook basal layer and a retinal pigment envelope in the middle 
of separation ionic migration further. Since this component is inserted through the inside of the choroid to which the 
posterior pole was extended very much, or it, the bleeding under a choroid and in a retina and an eye socket may occur 
with interruption of the circulation to a nerve cell posterior pole. Although one of this kind of the components is 
manufactured, it is transplanted to a patient's eye and light is perceived, the image is reported if not formed, 
this invention person reported the design arranged behind the retina which consists of two or more field electrode micro 
photodiodes (SEMCP) to which it adhered to the substrate of a single common silicon crystal. These SEMCP(s) change 
into a fine current the light which advances to an optical activity side through a translucent electrode surface, and 
stimulate the entoretina of the perimeter located in a line with the whole surface. With the property of the solid-state of a 
substrate in which SEMCP has been arranged, cutoff of the nutrient from a choroid to the entoretina occurs. Even if it 
performs the fenestration operation of various geometry to a common substrate, osmosis of oxygen and the biological 
matter is not the optimal. 

Epitome of invention The artificial retina component of this invention consists of the field electrode micro photodiode 
(ISEMCP) with which plurality became independent, and each ISEMCP is surrounded by the common liquid vehicle. 
This artificial retina component is the combination of ISEMCP and a surrounding common liquid vehicle. ISEMCP in a 
liquid vehicle is the P-i-P or N-i-positive diode which full seal separated, and, generally magnitude has the substrate of 
itself smaller than 1000 microns. As one, ISEMCP and a liquid vehicle are poured in in the gap under the retina of an 
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eye. 

When two or more of these ISEMCP(s) are inserted in the gap between the entoretina and an outside retina behind a 
nerve cell, each ISEMCP generates the current by which amplitude modulation was carried out in that optical activity 
side, after incident light passes through a front translucent electrode side. This current changes with the strength of the 
illuminance of ISEMCP directly, therefore, the field where ISEMCP was located in a line with the whole surface and 
where an entoretina layer is small — depolarization ~ and/or, hyperpolarization is carried out. This field is 
photoreceptor, a bipolar cell, and a horizontal cell. These cells of a normal eye receive an analog amplitude modulation 
current, and the same modulation output of ISEMCP included in the eye with an unusual function which the outside 
retina damaged stimulates these cells similarly so that it may generate. 

The array of ISEMCP in the gap under a retina is random, and only ISEMCP of the suitable array to which it pointed to 
incident light in this case generates a current. However, in the one embodiment of this invention, an array is oriented by 
impressing external criticality to ISEMCP, and ISEMCP has the ferromagnetic layer of the incorporated main gap. Or 
ISEMCP is embedded to the translucent elastic body transplanted to the gap under a retina. This elastic body is a 
hydrophilic property in the insolubility used to the soft contact lens of epidemia, and is manufactured from fusibility 
matter, such as; manufactured from the matter of nutrient permeability, for example, a polymer, (2-methacrylic-acid 
hydroxyethyl), an agar, or a collagen. The fine network made from inactive substances, such as nylon or polypropylene, 
also encloses each ISEMCP, and forms the pattern array of intermediate field. 

In other embodiments, each ISEMCP has an electric capacitor layer, therefore this deformation support (henceforth, 
"ISEMCP-C") generates the current of the reaction direction of light and darkness, and carries out induction of the 
vision of light and darkness to a retina. 

Easy explanation of a drawing Drawing 1 is the sketch of a single microsphere showing the microstructure by which the 
laminating was carried out. 

Drawing 2 is the sketch of the silicon wafer used for manufacture of suitable ISEMCP of this invention. 

Drawin g 3 is the sketch of the ingredient added to the wafer of drawing 2 in manufacture of ISEMCP. 

Drawing 4 is the sketch of two or more ISEMCP microspheres before dissociating from a support bulk ceramic disk and 

grinding according to an individual. 

Draw ing 5 shows the cannula inserted in the clearance under the retina prepared in impregnation under a retina and 
transplantation of ISEMCP. 

Drawing 6 is some decomposition sectional views of a retina showing two or more ISEMCP(s) in the suitable location 
of the gap under the retina between an entoretina layer and an outside retina layer. 

Drawing J. shows the field generated with the electrode coil arranged to the regio-occipitalis-capitis field of upper part 
orientation [ ISEMCP transplanted to the gap under a retina, or ISEMCP-C ]. 

Drawing 8 is the sketch of the single ISEMCP minute disk object in which the structure where the laminating of 
d rawin g 1 was carried out is shown. 

Drawing 9 is a sketch of an ISEMCP minute disk with which the front field electrode has covered a part of optical 
activity side. 

It is the top view of two or more ISEMCP intermediate fields embedded at the substrate of the ingredient of the inactive 
or fusibility which permeates drawing 10 , oxygen, and a nutrient. 

Drawing 1 1 is the side elevation of single ISEMCP-C which has the main gap ferromagnetism layer which shows the 
microstructure and is in one pole. 

Detailed explanation of a suitable embodiment Generally one suitable minute plane-structure object of an embodiment 
of the photoelectric element of this invention is shown by 10 as shown in drawing 1 . In this suitable embodiment, 
although this photoelectric element consists of the above-mentioned P-i-P form ISEMCP, the person concerned well 
versed in this technique being used without other photoelectric elements deviating from the pneuma and the range of 
this invention will be understanding. Suitable ISEMCP 10 forms the globular form and is very minute magnitude as 
shown in drawing 1 . 

In the ground form, the P-i-P form ISEMCP 10 has the translucent field electrode 12. This field electrode 12 is suitably 
manufactured with each crystal silicon generated by a standard ion implantation, thermal diffusion, or vapor growth. Or 
the field electrode 12 can conduct a current and can manufacture it with the suitable ingredient along which light can 
pass. 

Therefore, the field electrode 12 can also be manufactured in the thin translucent layer of the gold by which vacuum 
deposition was carried out on the thin translucent layer of chromium (chromium is used in order to improve the 
adhesion of the gold to other layers like the after-mentioned). There are aluminum, platinum, and iridium in other 
electrical conduction material which can be used instead of gold. 
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The field electrode 12 forms the forward electrode of a semi-conductor photodiode, and the P junction 13 is formed 
between the field electrode 12 and the negative dope substrate at this photodiode as shown in drawing 1 . Between the 
junction 13 to the field electrode 12, the strengthening polycrystal silicone (P+) layer 15 is, and the electric contact 
between the junction 13 to an electrode becomes good by this layer. The P junction 13 also touches one side of the 
tunica propria (i) 16, and this contact is automatically performed in manufacture of a micro photodiode. The negative 
dope bulk silicon substrate 14 is in the opposite side of the tunica propria (i) 16. 

Therefore, the P junction 13 and the negative dope bulk silicon substrate 14 form the P-N half object of the semi- 
conductor photodiode in each ISEMCP10. Behind the dope substrate layer 14, in addition to this, there is a layer of the 
selection layer 17 (after-mentioned) of magneto induction material, the negative dope polycrystalline silicon layer 18, 
and the strengthening conductivity N-layer 19, and the dope substrate 14 touches the negative dope polycrystalline 
silicon layer 18. 

In the suitable embodiment of this invention, the diameter of ISEMCP is 1-25 microns. However, in other embodiments, 
without deviating from the pneuma and the range of this invention, ISEMCP is small to about 0.1 microns, or can be 
greatly manufactured to them at about 1000 microns. ISEMCP with a diameter smaller than 15 microns must 
manufacture the required depth in rod-like structure so that it may be incorporated in all required layers. Similarly, in a 
suitable embodiment, each ISEMCP has the high ohm (resistance) value which has resistance of the range of 50,000 
ohms/cm from 1 ohm/cm. Although above-mentioned suitable ISEMCP 10 was shown by the P-i-N configuration of a 
translucent side electrode, an N-i-P silicon micro photodiode can also be manufactured easily and, probably, it will be 
clear to the expert of this technique that it is equivalent to suitable ISEMCP 10. 

The suitable typical manufacturing method of the P-i-N form ISEMCP 10 shown in drawing 1 a diameter is about 25 
microns is shown in drawing 2 -4. The first stage story of this ISEMCP manufacture is grinding mechanically N dope 
silicon wafer 20 with a fundamental diameter of 3 inches from 21 mils in general manufacture thickness to 5 mils in 
ultra-thin initial thickness as shown in drawing 2 . With this suitable initial thickness, sufficient mechanical strength for 
subsequent processing in which it explains henceforth is obtained. The complexity in a subsequent phase is considerably 
reduced by moreover beginning with a thin wafer. 

The base of a wafer 20 is changed into a single field P junction semi-conductor by a standard ion implantation, thermal 
diffusion, or vapor growth as shown in d rawing 3 . Suitably, 7-micron P dope polycrystalline silicon is added to a wafer 
20 as a P anode plate. This anode plate forms a part of 22 [ P-layer ]. There are also P layers also of tunica propria 16 in 
22, and this is generated after ion transplantation of the P junction 13. 

Next, the chemical fusibility nonaqueous nature adhesives 26 adhere to the base (P dope polycrystalline silicon side) of 
a wafer 20 to the ceramic disk 24. To the mastery person of this technical field, this approach is the same as that of what 
is used for mirror polishing and trouble analysis cross-section cutting like understanding. It is added to the ceramic disk 
24, a mechanical strength increases, and the top face of a wafer 20 is ground mechanically again to the thickness of 2 
mils. In this phase of a manufacture process, it is also desirable to ensure that the front face and rear face of a wafer 20 
are parallel. The thinning of the last of the silicon wafer 20 is performed by standard chemical etching. Thus, the target 
thickness of 1 1 microns of a non-polycrystalline silicon part is attained. 
Next, the thin N-layer 28 is planted in the upper part of the negative dope substrate 20. 

It adheres to N-layer with the standard ion-implantation widely known on the technical community. Next, it is covered 
with 7-micron N dope polycrystalline silicon layer, and this works as N cathode shown in drawing 1 . The vapor growth 
well known by the expert of this technique adheres to N dope polycrystalline silicon layer. 
When it completes, the last structure is;20, i.e., the silicon bulk of 22 or 1 1 microns of 7 microns of P dope 
polycrystalline silicon, which is the thickness of 25 microns suitably, and 7-micron N dope polycrystalline silicon 28 
(the tunica propria 16 of drawing 1 is formed between P dope polycrystalline silicon 22 and the silicon bulk layer 20). 
Next, the last wafer assembly 30 is sliced by laser in the direction of X, and forms the band of 25-micron silicon. Since 
magnitude is small, a excimer laser slice is appropriate for this piece of cutting. The damage to the side of the silicon by 
excimer laser is smaller than 1 micron. Next, an assembly 30 is stuck on the second ceramic disk 32 (beginning is the 
same as that of the piece of cutting), and this function is holding all the pieces of silicon cutting to a position, when the 
laser cut of the wafer is again carried out in the direction of Y. As for the aquosity adhesives 34 which are used in this 
phase unlike the adhesives 26 of drawing 3 , it is desirable that it is not fusibility to the solvent used in the next phase. 
Therefore, although an assembly 30 dissolves the first adhesives, it is arranged in the nonaqueous nature solvent which 
does not dissolve the second adhesives. 

An assembly 30 is the same pitch as the pitch before used in the direction of X, and a laser cut is carried out in the 
direction of Y. When it completes, the wafer 20 is changed to two or more minute cubes 36 ( drawing 4 ), and one side 
of each of the cube is 25 microns. An assembly 30 is put on the second aquosity solvent by last, and dissolves the 
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remaining adhesives 34 at it. If the layer 34 of the second adhesives dissolves, the minute cube 36 of silicon will remain 
in the state of suspension in a solvent. Next, the bulk ceramic disk 32 is removed from a solvent, and only the silicon 
minute cube 36 of a suspension condition remains. Next, the silicon minute cube 36 is taken out and put on an 
underwater suspension condition. Like understanding in the expert of this technique, manufacture of a N-i-P component 
is the same as the above-mentioned process except for the phase of P and N being reverse. 

According to the configuration of a request of selected ISEMCP next, a certain amount of polish is performed on the 
silicon minute cube 36. In order to grind the silicon minute cube 36, the minute cube 36 of an underwater suspension 
condition is the approach learned well technically, and is placed between two circular glass wrapping plates (not 
shown). It is supervised with electrostatic capacity, time amount/pressure is controlled, and these plates do a very 
precise polish activity. It is ground to the smooth silicon microsphere 10 (shown in drawing 1 ) which has the diameter 
which whose silicon structure 36 of a minute cube was precise, and was stabilized by this approach. If wrapping is 
completed, the silicon ISEMCP microsphere 10 will be washed, taken out and sterilized, and will be put on the vehicle 
of the liquid which was prepared for the impregnation to an eye, or transplantation and which carried out compatibility 
physiologically, or a semisolid. 

Since P field governs again the activity junction depletion region where photon conversion takes place about dr awing 1 , 
only the microsphere which has the Pth page electrode 12 which has met incident light answers by generating a 
photoelectrical current. The suitable current output by which each ISEMCP 10 was designed is the range of lnA- 
5,000nA by surrounding lighting. Even if that is right, the range of 0.01nA-2,000nA is also suitable. By changing the 
magnitude of ISEMCP 10, and/or the thickness of the translucent side electrodes 12 and 18, according to the stimulus 
conditions of the stratum compactum with which the whole surface was covered, ISEMCP 10 is larger than it, or can 
also be changed into obtaining a small output. Since the amplitude of the output of each ISEMCP 10 is changed by the 
strength of incident light, that operation is the same in this first location to the entoretina and two polocytes. It can also 
maintain the ONOFU acceptor field which the formed image is generated and also performs contrast consciousness. 
The photoelectric element of this invention is suitably transplanted to the clearance under a retina by pouring in with the 
very thin cannula 40 as shown in drawing 5 . Suitably, ISEMCP is placed into vehicles (however, not limited), such as a 
liquid, and is poured in through retina incision opening in the gap under a retina with cannula 40. Such a vehicle may be 
a viscous high material like the salt water solution which balanced, or a methyl cellulose. A viscous vehicle can suspend 
ISEMCP more uniformly than a balanced salt water solution. There is a solution of the semisolid which penetrates 
oxygen and a nutrient in other vehicles. 

A retina 42 is suitably illuminated with the beam-of-light tubing 44, and makes impregnation of ISEMCP easy. Cannula 
40 is introduced through the flat-surface section of incision to the vitreous body of an eye as shown in drawin g 5 . 
Dissection of the vitreous body behind a nerve cell is performed by separating the rear face of the vitreous body after a 
nerve cell from a retina side. Small retina incision is performed by the stylette type MVR cutting edge through a retina 
along the direction of a nerve fiber layer. Dissection to the entoretina from an outer plexiform layer is performed more 
mechanically than cannula 40. 

Cannula dissection preparation of the suitable retina field in which transplantation is accepted pours in the liquid vehicle 
containing ISEMCP of a suspension condition. This impregnation must perform ISEMCP 10 of a suspension suspension 
condition so that it may be distributed over a uniform monolayer. Next, it is pulled out, nonmiscible material 
(perfluorocarbon is suitable) heavier than water is alternatively placed on the nerve cell posterior pole of a vitreous 
body, and cannula 40 helps to keep a retina calm. After suitable time amount, after for 1 5 - 20 minutes, nonmiscible 
material leaves the returned retina and is usually taken out suitably. Transplanted ISEMCP 10 comes to be distributed 
over a desired monolayer by storing a retina and returning to origin. 

In drawing 6 , ISEMCP 10 is shown in the location of the suitable monolayer in the gap 50 under a retina. Each class of 
the eye in the nerve cell posterior pole from the interior to the exterior is :52, i.e., inner limiting membrane, shown in 
drawing 6 in each of that location, the nerve fiber layer 54, a ganglionic layer of optic nerve and the nerve amacrine cell 
layer 56, an inner plexiform layer 58, an internal granular layer 60, an outer plexiform layer 62, the external condyle 
grain / stratum ganglionare retinae 64, and the photoreceptor layer 66, and they all constitute the inner plexiform layer 
68. Thus, ISEMCP 10 is located between an inner plexiform layer 68, and the retinal pigment envelope 70 and the Brook 
basal layer 72 which constitute the outside retina layer 74. The context capillary 76 and the choroid 78 have changed to 
the exterior of an outside retina from the context blood circulatory system 80 and the sclera 82 which is the envelope of 
an eye. 

ISEMCP 10 uses the field 90 generated by the thing similar to the magnet coil 92 or it which has been arranged by 
approaching an eye 94, and is arranged after insertion as shown in drawing 7 . It must point to as many ISEMCP 10 as 
possible so that the light in which P dope layer 1 5 ( drawing 1 ) carries out incidence through the lens 98 of an eye 94 
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may be received ( drawing 7 ). Like the behavior of the ion array near the magnet, the line of magnetic force 90 shown 
in drawin g 7 interacts with the dipole property of ISEMCP 10, and arranges a large majority of ISEMCP10 
appropriately. ISEMCP10 will surely perform magnetic orientation, while ISEMCP10 is irradiated, since it has the 
dipole property of a proper, if a stimulus of light is received. Or ISEMCP10 can be embedded with the matter (nickel, a 
nickel alloy, cobalt, samarium, palladium, or a magnetic susceptibility ceramic is suitable) which has the strong 
magnetic susceptibility which is useful to acquiring an advantageous array. These magnetic susceptibility matter 17 is 
suitably arranged in N polycrystalline silicon electrode of ISEMCP10 tooth back as shown in drawing 1 . In a 
manufacture phase, it adheres to these matter on the way to [ phase / N polycrystalline silicon adhesion ], and vacuum 
deposition is suitably carried out. A magnetic susceptibility ingredient can also adhere out of N polycrystalline silicon 
electrode at the very back of a component. 

As mentioned above, other microstructure can be used for ISEMCP, without separating from the pneuma of this 
invention, and the fundamental range. For example, other embodiments of ISEMCP 100 are the minute cylinder 
structures of having the translucent side electrodes 102 and 108, the P+ layer 104, the P junctional zone 105, the tunica 
propria 106, N substrate layer 103, the N-layer 1 10, N polycrystalline silicon layer 108, and the permeability material 
107 as shown in drawing 8 . ISEMCP 100 of the minute disk shown in drawing 8 is suitably manufactured by the 
diameter with an extent of 0.5 microns - 2000 microns. Except for large size originating in the large initial dicing 
specification, these layers are assembled like designation / explained microsphere in relation to drawing 1 . Furthermore, 
although the minute cylinder ISEMCP 100 is wrapped by time amount shorter than the simple substance of a 
microsphere ISEMCP 10 in order to maintain the shape of the cylindrical shape, it is enough for that of radius-of-circle 
attachment ** to smooth circular finishing in the angle of a minute cube. 

Or other embodiments of the ISEMCP component of this invention are shown in drawing 9 . In this embodiment, the 
translucent side electrode 132 of this photoelectric element has covered a part of optical activity side of a component 
130. Although the field electrode 132 is arranged along the perimeter of ISEMCP 130 as shown in drawing 9 , the field 
electrode 1 32 can be used for other configurations which cover a part of optical activity side like the expert of this 
technique understanding. The photoelectric elements of drawing 9 are other points, and resemble the component 
considered by many of other things until now. This component consists of the P+ layer 135, the P junctional zone 133, 
the tunica propria 136, N substrate layer 134, the N-layer 139, an N polycrystalline silicon layer 138, a magnetic 
susceptibility material layer 137, and a hind translucent side electrode 138 as shown in drawing 9 . 
Like the frame-like electrode 132 which was shown in drawing 9 and which upheaved, the advantage which covers a 
part of optical activity side is that electrode material disappears from before an optical activity side. However, 
attenuation of light is performed still more also by controlling the thickness of the P adjustment 133. Other advantages 
of the embodiment of drawing 9 are ending with a little wrapping. Only sufficient wrapping to form eclipse **** with a 
radius of circle is required. 

By the suitable method of inserting above ISEMCP, although balanced salt water or a viscous liquid has impregnation 
of ISEMCP of a suspension suspension condition, other forms of transplantation can be considered. For example, each 
ISEMCP 120 is embedded on the substrate sheet 122, and is arranged in advance by the field as shown in drawing 10 . 
This sheet 122 is cut by the surgeon at the functional disorder area size of a retina, and it is transplanted behind a retina 
by the same retina incision as the microsphere of drawing 5 is shown. The sheet 122 is suitably manufactured by the 
permeability material of the common ingredient used for the soft contact lens of epidemia (is not limited to this), a 
nutrient, and oxygen. For example, such matter is manufactured from the hydrophilic polymer of Pori (2-methacrylic- 
acid hydroxyethyl). The embedded two-dimensional network which was manufactured by inactive material, such as 
nylon or polypropylene, can also be used in order to perform flat separation of the ISEMCP intermediate field 120. 
Or ISEMCP 120 can also be arranged in fusibility (not limited to this) material, such as an agar or a collagen. Each 
ISEMCP 120 arranged in advance toward incident light by transplantation in the gap under a retina in the agar of the 
embedded prior array ISEMCP or the sheet 122 of a collagen is separated uniformly. 

N-i-P ISEMCP-C is shown in drawing 1 1 . Each N-i-P of the suitable embodiment The microstructure of ISEMCP-C 
consists of the front translucent N polycrystalline silicon layer which is the front field electrode 140, and the silicon bulk 
layer following it. A layer 142 is N-i-P. It is the N-i-P part of ISEMCP-C, and constitutes from a front layer 141 
generated by the ion implantation of N type phosphorus, and a rear-face layer 143 generated by the ion implantation of 
P type boron. Tunica-propria 142a is formed among layers 141 and 143. N-i-P which is furthermore back In the layer 
[ ;P ] of others of ISEMCP-C There is the polycrystalline silicon electrode layer 144, the Si02 dielectric capacitor layer 
146, other P polycrystalline silicon electrode layers 148, Si02 insulating layer 150 and ferromagnetic nickel, or a nickel 
alloy layer 152. Layers 140-144 constitute a N-i-P micro photodiode, and layers 144-148 really constitute the series 
capacitor. A layer 144 is a common electrode layer a N-i-P micro photodiode and really shared by the series capacitor. 
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The purpose of a series capacitor is really which was built in to the microsphere structure of each photodiode storing 
electricity a charge in "clear vision" and discharging a charge during "night vision." "Clear vision" occurs, when a bright 
image, for example, a star, or a bright sky connects a focus to a N-i-P side. "Night vision" breaks out, when dark details, 
for example, the dark alphabetic character which forms language in a printing side, or shading connects a focus to a N-i- 
P side. Normal vision consists of the vision of the brightness which changes on a retina side, "**" which changes 
continuously as details of changes of the strength of darkness, and "dark." The vision by ISEMCP-C has the changes 
same type on N-i-the Pth page of two or more micro photodiodes in an eye. In the case of "clear vision", negative ion 
focuses on the surroundings of the field of the layer 140 formed by the N-i-P micro photodiode. the induction to light in 
case a cell is photoreceptor with a normal healthy eye by this - the same - the hyperpolarization of a retinal cell occurs. 
About a dark image, a series capacitor really discharges the charge (positive charge) of the antipole nature lengthened in 
the direction of a layer 144 through a layer 144. the induction to light in case a cell is photoreceptor with a normal 
healthy eye by this - the same - depolarization of a retinal cell occurs. The inversion of the charge polarity besides the 
consciousness of the details of light and darkness of the light and darkness in a retina is important for health 
maintenance of this layer. A lot of continued are recording of the charge of one pole damages a cell according to a 
electrolysis operation. ISEMCP-C reverses the polarity of a charge and prevents are recording of the charge in one pole. 
In "clear vision", the layers 140-144 of the upper part which is equivalent to the light of a microsphere of N-i-P micro 
photodiode structure stimulate a retina, and work as a current source of both which really charge a series capacitor. N-i- 
P structure generates the current of the small ampere which carries out an interrelation to the intensity of light of the 
image which connected the focus to the microsphere directly between "night vision." 

This current flows from a layer 144 to surrounding stromata fiber, and returns to N-i-P structure through a layer 140. 
The closed circuit of other currents really charges series capacitors 146-148 at coincidence. This second current closed 
circuit begins from a layer 144 in N-i-P structure, progresses through layers 146 and 148, flows to an interstitial cell 
environment, and returns to N-i-P structure again in a layer 140. The current from N-i-P structure decreases between 
"night vision", and if the current from series capacitors 144-148 flows from a layer 144 to an interstitial cell 
environment and it returns to a layer 148 again, a circuit will really be completed. 

The P side of the N-i-P part of a microsphere is really maintained to the anode plate of a series capacitor through P dope 
boron polycrystalline silicon electrode 144 with a thickness of 2 microns. The film of a 0.2-micron silicon dioxide 
works as a dielectric layer of a capacitor. Connection of cathode is also P dope boron polycrystalline silicon 148. The 
polycrystalline silicon anode plate 144 with a thickness of 2 microns has about 17-ohm bulk resistor, and the sheet 
resistance to the side is about 40 kilohms. This minute capacitor has the value of about 0.2pF or a 200femto farad. 
Between "clear vision", since a RC time constant is below a nanosecond, the current from a N-i-P photodiode really 
changes a series capacitor almost momentarily. Between "night vision", the current of a photodiode decreases or is not 
flowing. In this condition, the surroundings [ it passes the edge of the anode plate capacitor electrode 144 in a current ] 
really return a series capacitor to stromata fiber. Although the time constant of this process is larger than a charge RC 
time constant for whether it being **, it is still below a nanosecond. The time constant of charge and discharge is fully 
quick, although a speed of response generates vision in relation to this vision process. 

N-i-P with a diameter [ of the type shown in drawing 1 1 ] of 30 microns Typical manufacture of an ISEMCP-C 
microsphere starts with a 400 OMU centimeter P type silicon wafer 3" of bases with a thickness of 21 mils. A wafer is 
the last N-i-P. The ion implantation of the N type phosphorus is carried out to the layer 141 which serves as a front face 
in an ISEMCP-C microsphere to a depth of 0.5 microns. Then, a wafer is called a "target wafer." 
By vapor growth (CVD), phosphorus dope polycrystalline silicon with a thickness of 6 microns is N-i-P. It adheres by 
10 OMU centimeters to the front face of the target wafer which becomes a layer 140 finally [ an ISEMCP-C 
microsphere ]. 

Next, a dummy 3" wafer oxidizes by the thickness of 4 microns of Si02. By an ordinary photoresist and an ordinary 
masking method, this oxidizing zone is patternized, leaves the back of an X-Y grid and is etched. The width of face of 
the rib of a grid is 254 microns (10 mils). The area in which it was opened in each grid is 3,600x3 ,600-micron square. 
This special dummy wafer is an oxide which is returned to a mechanical strength required in order to make a wafer still 
thinner behind and which was joined to the target wafer. 

Next, as for a dummy wafer, laser punching of the penetrated hole with a diameter of 125 microns (5 mils) is carried out 
by IR laser at the core of the grid of four square shapes each. These holes attain two purposes. Those holes are useful to 
the wafer oxide film junction phase of explaining henceforth, and work as a reflow hole of the adhesives used into the 
last chip dicing. 

A target wafer is 178 microns (7 mils) in thickness at P bulk silicon side. 

until - it wraps mechanically. Next, oxide-film junction of the target wafer is carried out to the dummy wafer processed 
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as mentioned above. If it says to a detail, a before [ a target wafer (140) ] side (phosphorus N dope poly crystalline 
silicon side) will be joined to the oxidizing zone of a dummy wafer. 

A target wafer is again wrapped mechanically to the thickness of 25-50 microns (1-2 mils). During wrapping, a dummy 
wafer adheres to a wafer assembly to a grinding head. 

The thinning of the last target wafer is performed by standard silicon chemical etching to last thickness 10micron+ / - 
20% (0.31-0.47 mils). At this time, the thickness of a target wafer is 16 microns (polycrystalline silicon and silicon bulk 
of 10 microns which are 6 microns). 

It is used in order that an ion implantation may drive in 0.5-micron boron about the next phase to the background which 
P-silicon bulk of a target wafer exposed. This works as a connector to the next polycrystalline silicon adhesion phase. 
Next, vapor growth adheres to the 2-micron 10 OMU centimeter P-boron dope polycrystalline silicon 144. This layer 
144 of polycrystalline silicon really forms the forward electrode of a series capacitor (144-148). 
A target wafer adheres to the layer of 0.2-micron silicon diode, and it really forms the dielectric 146 of a series 
capacitor. Next, it adheres to a thick layer with a thickness [ of the polycrystalline silicon of P+ boron dope ] of 8.3 
microns. The resistance of this layer is an about 10 OMU centimeter, and forms the negative electrode of a 
microcapacitor. The completed microcapacitor (144-148) has the electrostatic capacity of an about 200femto-farad. 
Adhering to the layer 150 of 0.5-micron silicon diode, this works as an insulator between layers 148 and 152. This 
insulating layer is required in order that a current may prevent flowing in the following layer which causes electrolysis 
of a layer. The last layer is the nickel or the nickel alloy coat 152 to which it adhered with the electron beam with a 
thickness of 9 microns. The ferromagnetic property of nickel or a nickel alloy gives magnetic susceptibility under a field 
to a solid sphere. Thereby, a microsphere is arranged after surgery transplantation by the above-mentioned field in a 
location original in the gap under a retina. 

The thickness (a dummy wafer is not included) of new target wafer structure is SiO2150 and 9-micron nickel, or a 
nickel alloy;, i.e., 6-micron N-polycrystalline silicon, which is 36 microns, P silicon bulk 142 of 10 microns and the 
embedded N-i-P layers 141 and 142a, and 148 or 0.5 microns of 2146 or 8.3 micron [ of 144 or 0.2 micron SiO(s) of 
143 or 2 micron P-polycrystalline silicon ] P-polycrystalline silicon. Here, a reflow of this wafer assembly is carried out 
from the hole of a dummy wafer by optical balsam adhesives. This binder fills and hardens the cavity of each grid eel 
for preparation of dicing. 

IR or an excimer laser is used in order to carry out dicing in the direction of X and Y, and the silicon of the square 
whose one side is 36 microns is generated. The damage on the side of the silicon by laser is smaller than 1 micron. Since 
the thickness of a new target wafer is also 36 microns, the result of the last is changing a target wafer into the minute 
cube of the activity silicon whose one side's is 36 microns held by the optical balsam at the position. The residual energy 
from a laser beam is absorbed with a balsam and a dummy wafer. 

A wafer assembly is placed by the upside-down into a solution, and dissolves a balsam solvent. 
Next, all minute cubes are separated from a wafer assembly. A dummy assembly is removed. Washing and a rinse are 
completed by the conventional approach. A silicon minute cube becomes clarification, and if it dries, as for them, 
preparation of friction shaping will be completed. 

A silicon minute cube is placed into the centrifugal burnisher with the deionization liquid as a carrier solution. The wall 
of the burnisher is smooth Pyrex glass. A minute cube is wound around a whorl, rolling, and it is slowly ground by the 
globular form the surroundings, rubbing against a glass wall. This process takes about one to two weeks with the 
constraint element of the burnisher. 

After polish is completed, clarification of the silicon solid sphere from which the diameter became 30 microns is carried 
out, it is washed in cold water, and are dried and collected. A minute cube is sterilized and is suspended in the salt water 
or the viscous liquid prepared for transplantation to an eye. 

The photoelectrical artificial retina component of this invention has a big advantage superior to a Prior art. By suitable 
ISEMCP10, oxygen and a nutrient flow between an outside retina layer and entoretina layers easily. Furthermore, it is 
possible to transplant to a part with a retina irregular outside a functional trauma with each minute geometry of this 
component. This transplantation is attained by transplanting directly the permeability material with which ISEMCP of a 
suspension condition was physiologically poured in into the liquid which can be used together, or the semisolid vehicle, 
or ISEMCP was filled. Since the device of a retina proper has complicated conversion to the frequency modulation 
signal of an amplitude-modulated signal, the vision generated by ISEMCP transplanted to the bottom of a retina is 
excellent rather than it depends a nerve fiber layer on the component which is going to carry out a direct stimulus. 
Wide range modification and wide range correction of the above-mentioned embodiment are clear to this contractor 
well versed in this technique, and thinking is understood. Therefore, it should be regarded as what was shown rather and 
it must be understood that it is the following claim containing all equivalents which is going to define the pneuma and 
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the range of this invention rather than it limits the above-mentioned detailed explanation. 
[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 8] 
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[Drawing 11] 
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